SUMMARY The antigenic substrate of the antiperinuclear factor (APF) in human buccal mucosa cells was studied by light microscopy, cytochemistry, and the immunofluorescence technique (IFT). The cytoplasmic granules against which the APF is directed stained basophilic in light-microscopical staining techniques. The granules did not show a positive reaction product by techniques in which special chemical components are stained, and no activity of lysosomal enzymes could be identified. The use of autoantibodies and other antisera directed to distinct tissues, tissue components, or macromolecules did not resolve the character of the antigenic granules. In addition it was shown that human vaginal epithelial cells and cryostat sections of human and rabbit buccal and oesophageal mucosa incubated with APF-positive sera showed the same fluorescent granules in the IFT as human buccal mucosa cells. Cryostat sections of rabbit buccal and oesophageal mucosa were tested as an alternative substrate in the APF test. Since the specificity as well as the sensitivity decreased when these sections were used as a substrate, they are not suitable for diagnostic purposes.
In a previous study' the diagnostic significance of the antiperinuclear factor (APF) was re-evaluated. This factor consists of antibodies reacting with cytoplasmic granules in human cheek epithelial cells. It was demonstrated that the APF revealed a high sensitivity for rheumatoid arthritis (RA) combined with a good specificity, as the APF frequency in patients with other autoimmune diseases, degenerative joint disease, and healthy subjects was low. When the APF test was used in combination with the rheumatoid factor tests, the number of seronegative RA patients decreased remarkably.
Since in other studies on this subject2-4 the origin of cytoplasmic granules was suggested to be the keratohyaline granules in which the antigen of unknown chemical nature is present, we performed a morphological and immunohistochemical study on the antigenic substrate of the APF. In addition other substrates were tested for their antigenicity. In this paper we report the results obtained by light microscopy and by the immunofluorescence technique (IFT). The results of an ultrastructural study on the antigenic substrate for the APF will be published separately (Smit and Feltkamp-Vroom, submitted for publication).
Materials and methods

ANTIGENIC SUBSTRATES
Epithelial cells from human oral mucosa were used as substrate in the serological study. Further human vaginal epithelial cells and cryostat sections of oral and oesophageal mucosa from several species were used as a substrate. Normal human buccal epithelial cells were scraped from the inner side of the cheek with a piece of foam plastic. To obtain a cell suspension the foam plastic was rinsed in phosphate buffered saline, pH 7*4 (PBS).
Human vaginal epithelial cells were obtained from 381 adults during routine screenings, or from newborn babies at the department of gynaecology and obstetrics. After scraping the cells were suspended in PBS.
The oral and vaginal epithelial cells suspensions were washed 3 times with PBS. A cell suspension was made in PBS and the cells were transferred dropwise to microscope slides. After air drying at room temperature for 15 minutes the cell preparations could be used as a substrate in the IFT.
Biopsies of oral mucosa from man, rabbit, rat, cow, and pig and biopsies of oesophageal mucosa from man and rabbit were frozen in liquid nitrogen. 4 ,tm sections were cut in a cryostat and used as substrate in the IFT.
DETECTION OF THE APF BY THE IMMUNOFLUORESCENCE TECHNIQUE
The antigenic substrates were fixed in acetone (10 minutes) and incubated for 90 minutes with the sera of the RA patients which were known to be positive for APF or with the sera of healthy controls. The sera were diluted 1/5 in PBS. ANTISERA DIRECTED TO SPECIAL COMPONENTS Sera of several patients with autoimmune diseases were used in the indirect IFT. Human buccal epithelial cells were used as the antigenic substrate. The autoantibodies in the patients' sera were directed to: nucleus (speckled type), nucleoli, single stranded (ss) DNA, double stranded (ds) DNA, mitochondria, smooth muscle antigen, gastric parietal cells, thyroid colloid, and thyroid cytoplasma, All sera were used in a 1/10 dilution. Antisera from animal origin (rabbit antisera) were directed to: ds RNA (1/30), sialoglycoprotein from calf brain (1/30), human and bovine renal basement membranes (1/80), and a keratin fraction from human skin (1/10). The appropriate dilutions are given in brackets.
In the indirect IFT the second incubation was performed with FITC-conjugated horse antibodies to human Ig (lot no. PH-17-4-F6, dilution 1/60) or to rabbit Ig (lot no. PK-17-2-F2, dilution 1/70), prepared in our laboratory. The antiperinuclear factor 383 the number of positive epithelial cells and the number of granules per cell but also the fluorescence intensity of the granules differed remarkably when incubated with patients' sera that were positive for the APF. For the chemical identification of the antigenic substrate of the APF several staining procedures were applied on the human buccal mucosa cells. The epithelial cells were studied for the presence of the enzymes acid phosphatase, nonspecific esterase, and peroxidase, but activity of none of these 3 enzymes could be identified in the granules. With the above mentioned antisera, which were directed to distinct tissues, tissue components, or specially isolated macromolecules, a negative result was obtained concerning the cytoplasmic granules.
OTHER SUBSTRATES
Human origin In cryostat sections of human cheek mucosa, obtained by surgery at the department of paradontology of a dental clinic, several fluorescent granules could be found in the superficial cell layers when incubated with an APF-positive serum (Fig. 2) . Cryostat sections of oesophageal mucosa obtained from a child at necropsy showed the same fluorescence pattern. The occurrence of fluorescence on cryostat sections of this oesophageal mucosa correlated very well with the APF test on human buccal mucosa cells. Eight out of 9 RA sera and 9 out of 9 control sera showed the same result in both tests. Oesophageal tissues obtained from other persons at necropsy were received too late to show an intact epithelium.
In a preliminary study on human vaginal cells we used epithelial cells of adults. In preparations of only 2 out of 8 females we could detect a fluorescent pattern of cytoplasmic granules with sera positive for the APF (Fig. 3) . With HA and MGG staining it was evident that basophilic granules were present only in epithelial cells of the individuals positive in the IFI. Thus, at a given moment far from all females obviously possess those peculiar granules. Consequently vaginal cells from newborn babies were used later on, since in those preparations more epithelial cells with cytoplasmic granules could be found. Preparations from 5 babies were tested with different APF-positive and APF-negative sera in the immunofluorescence technique. The results are shown in Table 2 ). The number of positive sera in the group of normal subjects increased from 4 % to 13 %, while the sensitivity of the APF test on rabbit oral mucosa (53%) was much lower than that of the APF test on human buccal mucosa cells (79%) (Table 3) . Fluorescent cytoplasmic granules were also found in cryostat sections of rabbit oesophageal mucosa when incubated with sera positive for the APF. In correlation experiments 5 out of 41 sera of normal subjects were positive on cryostat sections of rabbit oesophagus, while none of these sera was positive in the APF test. Ten out of 38 RA sera were positive with rabbit oesophagus, while 26 of these sera were positive in the APF test (Table 4) . Furthermore there was a considerable variation in results, obtained from different oesophagus biopsies. correlation with the occurrence of antibodies to granules in the rabbit oral mucosa epithelium, but with cryostat sections more positive sera was found in the group of normal persons while the sensitivity was much lower, 53% instead of 79%. For rabbit oesophageal mucosa the sensitivity was below 30%, there was no correlation with human buccal cells, and there was too great a variation in the antigenic substrate. We therefore think that the cryostat sections of rabbit mucosa are not suitable as an alternative substrate for the screening of sera for the presence of APF. In cryostat sections of oral mucosa of other species (rat, cow, and pig) we could not demonstrate the antigens by the immunofluorescence technique. In spite of our findings that the APF is not organ-and species-specific the presence of the antigens may be limited to some definite epithelia. For routine performance of the APF test we still advocate the use of human buccal mucosa cell preparations as substrate in the IFT.
The present light-microscopical, cytochemical, and immunofluorescence study of the chemical identity of the granules which contain the antigen for the APF produced only negative results. We therefore cannot confirm the results of Nienhuis9 that the granules might contain phosphoglycoproteins or that there might exist a relationship with lysosomes. The chemical nature of the granules and thus of the antigen for the APF remains unresolved.
